' Searching PAJ 



1/2 ^— 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 05-235698 
(43)Date of publication of application : 10.09.1993 



(51)Int.CI. 



(21) Application number : 04-061193 

(22) Date of filing : 1 7.02.1 992 



H03H 17/02 



(71) Applicant : YAMAHA CORP 

(72) Inventor : KAKUBO YUUJI 

KIMURA SHIGEKI 
SAOTOME HIROMI 
NIIMI KOJI 



(54) SAMPUNG FREQUENCY CONVERTER 

(57)Abstract: 

PURPOSE: To coexist easy constitution with superior 
conversion accuracy in a sampling frequency converter 
to convert an input sample string to an output sample 
string asynchronous to it. 

CONSTITUTION: The input sample of sampling 
frequency fsl supplied from digital equipment 10 is 
written on an asynchronous RAM buffer 22 after being 
eight times over sampled by an octuple over-sampling 
filter 20. The address in accordance with an 
input/output sampling frequency Fs measured by a 
sampling frequency ratio measuring means 30 of the 
input sample written on the asynchronous RAM buffet 
22 is read out, and polynomial 7th-order interpolation by 
a polynomial 7th-order interpolation means 36 is applied 
to it, and furthermore, linear interpolation by a linear 
interpolation means 38 is applied to it, and it is 
converted to a sampling frequency fs2, then, it is 
inputted to digital equipment 14. 
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L ^ P ^ mrlB R A M (cSiZ. t . 
fci^CO^— ><f^~-^ ^Htr^R AMA^^e!<5^ 

-/ > ^ u > ^'t-- ^ ( r go ^ Hu f e 2 ^.omm^- ^ 

> 7^ ^ -5 it i^liFBl ^ ^ s (i L T ^ > 

[00 0 1 ] 
[0 0 0 2] 

^J\^^miZ\t. 3 2kHz . 4 4. 1 kHz . 4 8kHz ^CO 



^^>S^IC^^^^/k:^^7b<3b^o 0»J^(±\ 4 8kHz (D-y- 
^ii-^. -tH>:^'j>^*^;:^^^4 4. 1kHz (c^fet-^ 

[GOO 3] ^/c. -t»->3^'j >^^^>:s^(*iH]i:-efe^;&< 

4. IkHz C0CD^^^Lrf5]i:<-9->:/'J>yi^;^^ 

44. ^kHz (DiF^i>^ji.m^m^v^\z></-r^m 

[0 0 0 4] t^£^(D+^>^'J >y^-^^^^(7):^;£i: L 
[0 0 0 5] ^fr. ^ijcD-9->::^'j >>>';^;^^^i^:^;^tb: 

[O O O 6] 

[J^^*<g?};^Lci:5<t^^P^] BUlB-ELDX-A^i^L 

[0 0 0 7] ^fz. HutBA:tii^>::^;i.^i]^?h~/\t^>:/ 
•J A:^+^>:/;^5lJ<tai:b-t^->:/;^?|j 

[0 0 0 8] ^c-e. CCD?*-— 

~ / ^ -y- > ^ ' J > ^' t? ^ > ; u PbI ^ H ^ I i fei -e 

[0 0 0 9] cco^BJli. mjtBtJt3^co^$m(^fc(t^i^,#. 

[O O 1 O] 
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-r^tii*JjaiI^IS<!:, CO^EtiifiJ^^ISlCci: LjBfjIBR AM 

[00 1 11 ^/r. if^^2is^(r>^0^ii. if^JiiiB 

rBl(7)fcA^)Cr)ffirBm^^I5llLrt^^ROM(D7 KUX^ 
[0 0 1 2] 

[0 0 1 3] ^Lr. ziin\z^^\t^—f'^-^:^y'}:^0* 
0) ^ T' iii :b -9- > ; u ^ij ^ ^ ii ^ c: it r 0 S& m II ^ ' j ^ 

[0 0 1.4] ^fz. if^^2fBmfcJ:ti,(^. A;btH>r^ 
; U5'J ( r ^ L /c ^ p ^> ^ ^ iii ;b > 51J CO ^ ^ ' j - K 



^oT. _t{4;?)^t>-e^^4x^3lj£arBlCOtri6(DR AMCO 

i^aiTKux^-^. ^IIitffirpmlB^^tE^iLrL^^R 

[0 0 1 5] 

V^'Jljg^iSEfsl -rritif^LTL>^T^^ v^;UM|g1 O (0IJ 

>^'^sa^^^i 2r-i^>^'j> 

^*Jl;'SSt^fs2ir^^LT. ca)i^->^U >^*i^;l^^fs 

2T'^^)f^Lrl^^T'^' i?^;u:^i§i 4 c^j^i^. ^Vv^ 

[00 16] t'^' v^;u^igi oANbtti^^^+i^T^-^ 
(A:^-ti->:/;u^iJ) (i. t'-^ A:^]^®^^ i 6$:n^LX-t^ 
VT^U^-^'i^i^^^l^l^i 2(cA;b^tt. 7^^vJ^;u- 
^—T^-f^ ■ Yx?^ ^x— X • uv— /N 1 sT'Cco-y-v 

3fU ><7ii;^iSE^^^1 2CDP*9^r:7P^>>:7(Zf5lt^/,^^49 

TI*A:t)'7— p '>^CD2 5 6f&c7)^ p v'p-b^mi^^ 

[0 0 17] {H^O ^ V iz-mmt^-^io^ ^^t=.Xti-^ 
Q^^—j^'^:yzf') • :7^;u^ 2 o 

^tL. l^lHjfi^R AM/\^y 2 2 (RAM) [^m'^XM^i^ 
^tLTL^<. #>AtlJ^^^2 4f^ZC0#iAi?^^$IJ^-r^ 

=fe,(D-Cr. A;^^— K^P^v^fc^^t-Dri^[H]S8RAM/\'^y 

(o o 1 8] v^;u^fii 4A^f,li. tB:^7— 
p*>^ (t'^' v^;u^m 4r{^t3;h,^-y->^'j >>>*J1 
;^^fs2<D<^P'V^) h'PUvO (t-Vv 

^;u^^i 4-e^:btL^s^hm<icD^p->^) 
ti. ^ p *>'<:?A;/]ii^2 6. 2 8A^^A:'^^H^o -^v 
-:^') ><>*Ji!;^^hbi+;ij^^3 o(^. A;^iijc7>-y->:/'j > 

[o o 1 9] ^ai$ijt5P^^3 2(i. vcm-^Mz-^>y'} 
^£DiCik;x^/^-8^^-/\'ti->7^u ^o^^-^'^trnmn 

[0 0 2 0] 4irBl;1l^^3 4(i#[H]S^R AM/N^>^T 2 
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[0 02 1 ] z.0^5\z\^x. mmmn^s ^t}^^^^ 
^izmmLtz^^y^j xfm^m f s 2-e 

HXi2>mti:^mti<td:^tL^o 

[0 0 2 2] \ii±<D^:yy^) i^<fm}^sim^<Dmm^m 

-f)\.m^^. a 2. (3^^-r^^<7)*t L. 

[0 0 2 3] ©fi. A;']'y~>3^;UA 4. ASCDIErelClS 
1. A 4- 2. A4-7Mi5l^Cr)r0lP^rtf A^tl 

r. ::cDA4. a 5c7)i2rBi^8 5^'iiJLTt^^o C 

WltE^^MR At^/\-j y T 2 2(Z#iA^tt'l)o 
[0 0 2 4] ®[*. ^— /Ni^>:/'j V^'t'— ^^fflL^ 
S6^c!:-r'g>tli:b-ti->^;Ua 3;b<#^n'&A4. A5 

TL^^. >^ci:fc\ III^C0;1imii. lirelT^-^ A 4 - 4 - 
1, A4-4 — 2. A 4 — 4 - 1 2 7 ^TS: 

PbIt^— ^ CZd-t^fiA 4-4-4 5, A 4 — 4-4 6) 

(hH^m.'t^. tits. ^(Di^m<Dm^'r~^^v^f^-ti> 

X J:^ ^ ^ o 

[0 0 2 5] =y<f^l^i>JLW^^~-^ A 4 - 4 - 

4 5. A4-4-4 6C0Efe^^lS$^ffirBlLyrT'~^$^ 

st-'5 2,^.^B1$^l^tirp^r^2 11^53^-r^^^lzoL^T^ 

LrL^^o tS.^. ^f^CDiH^liSr^l-r-^ A4-4-4 

5—1. A4 — 4 — 45 — 2, A4 — 4 — 45 — 

(211-1) ^t-<Xn^^^<OX\tU<. gfi^^f^ 

[0 0 2 6] iUJi(X)XffiZcfcUt±i:^-ti->:/;Ua 3CD-y-> 

(i. t±J±»-t^>^;Ua 3ii^^ 1 / f s 2^tLtcB^,#.CDai:^ 
-th > ;u ^ ± IS f5]|$ (r L r ^ C <!: ( - J:: o r t# ;h 



'a* o 

[0 0 2 7] H 1 c7)-y->:;^g v^T-j^i^^^^ffi 

2(OM(*01J^113JC^^, g|3CO^^^ZOl^rl5^0^t- 

(1) Z3 V ha— ;u[HlS3 1 

=3> ha— ;Hh]^3 1 liS3C0[s]SSa)^gp(c=i> ha — 

[0 0 2 8] (2) "^j-^zfoxfm^^mittimi^^so 

-^j-lyZf^J >^*m}^WLitt^m^^3 0{t2 Z tiv ^m^(D 

:7'J-^>:^0>^ 4 2^a^. zHx+)->zf^)></m 
't^v^Ji tfi. 'j-fe^v h^;?i^itr(^:7'J— ^^^•tJ-'Ses 

^ 4 2(*A:^I-t^->3^'j l^^'^jfi^i^ f s 1 (7)2 5 efgcD^ 
;'S^^#^^A:^e^:/h^a^v^$±iO>hLTfci-j. 

C7)2 2 h:b't'>^ 4 2CD:^0> hia^i+;lI-r^o ^ 
c7)±t^> hife(*A:^i-y->:^'j f s Mi<mi<U 

tilt {h^i^itihtiV-^y^j^^'m^^f sztm<tj: 

^\t) ^<t^^). A:^-th>7fU>^*i^;^^f s 1 7b<^g< 
>^'J^;fi^^ f s 1 , f s Z(Dm^^\tF sir^i^^Lf't 

[0 0 2 9] ClC-t?!^. -9->:^U >^*J^>:S^J±F SCDI+ 
(Z. 8 1 9 2i±i;':r7— K^a^v>:7^,CD:^L^^r^1^ 1 ma) 

it;M'l^^^LT. ^a)r«1l:i2 2 e*:/ h:^^>^ 4 2r^:^ 
0> h^tL^:^0> hife^ 8 1 9 2tB:b'7— a^v^ 

[0 0 3 0] ;zcol+;lJli. S:i*6^(z(i;:5^(Dct 5(^Lr^T 
?'ci:+:>ti.'5>o 113(cfcu\T. 2 2 t* h :^ O >^ 4 2 cD:b 
^>hiil(i. 8 1 9 2tH:b^— K^P^>^c:,i:(3UvX 

^ 44, 4 6(C]Ili;J^|Eill$tLrt^<, MS^4 8li(^U 

v^x^ 4 4, 4 6|--^}#$tt/c:^^> hfl^^l^LriS 

HU(D8 1 9 2£jB±ir7— a v'7<r>mT^X(DZ 2 t'^y h 
4 2<Z>:^0> hia^^i^v^'J >^*i^;^^itF s 

cot'— ^ ^ LTai:^-r^o \^fzt<'DX. ^i^z^')iy<fm 

j^^itF s cDt-'— ^(i8 1 9 2ai:^-x— ^r?— Kc:<!:(3 
[00 3 1 ] tH>3^'J >^*^;^^itF sCT^T^-^li-t U 

6 o^:r^L-ciitBfij^^^3 2f-<Jt^$tLr. tm 

AM/<-v:77- 2 2C7)eEaiT KUX. ^^'^>iyx7 

>^^irBlffliliB[ROM8 ecDi^tbT Kux. il^^MrBmift 

Coef ^;:^^(CfflL^^tL^o 

[00 3 2] ^C^r. ^^^'J^^i^^tbF sli^HJ 

^ ^ CD if * B% falia _L m ;ISt I r :^ ^ < ^ Ef] L li ^ I z 
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;^l3tJtF s ^i+;IllLTl^fr(7>r'^i. +l->:/'j ><fm:^^ 

[0 0 3 3] zi(D^our^m(Dm}kmtLx. mhti^i 

m^j^^S 1 9 2[5]5^[z+:»fcoTlIl;:feRAM(ZtSltLr 
L^^. i^^ECD^b'^V hfil^ 8 1 9 Zt^tir?— K^P^V^ 

x^t^t^:^}it<^K.ihti^o ccDcfc^ic-r^Ki^. ^aj 

R A M ^ J^j: ^^J^.t^^^o 

[0 0 3 4] ^:zx. :i :ix{t^mf3^X^ URAM^f^s 

-'tVT^^U >'>'J^;:^iftJ±F s ^tf;ltl-r^i^^^ 1 6 
22e*vh:/DO>^4 2CD:^0> hfil^i^^ 1 6 [e15^(c 

t?fcoTiii::jjR AM(ct^^tLTl^^. m^(D±^:yv-m 

-K^P^><7Cri:(::^;j>J^<fo. - tL^^B#.#.CD-t^>^'J 

[0 0 3 5] 5(c-rm^. n\hf}^—\^o 

9 2l±;:^]r?— p 1 6 ili:b9™ p ^ 1^ 

;b<^li)CD^^;b??^ < m^tiXmrno-^ > >^ 'J > 

j±F slCifiLxtf;Iijil;5)q#^tL^Zi:IZ/j:^o tctiL. ¥ 

±^ 1 b r ^ ^ PpI ^ ^ U ^ I ^ t • V ^ (D ^ ^ t £±1 T < ^ CD 

[00 3 6] 1 6 (=24 ) ai:^9— K^P'>^ 

XCDtiO:^ \-mt. 8 192 (=213) tJti:^^ — K^P 
y<7X(D±^> hflCihb^r 
2 4 2 13= 2-9 

CT):^^^ l^=^cf'5>A^t>. 8 1 9 2tti;b'7— p 
-t^>3/g >^*lil;]^^F s(;)t+;fJfiicb:fe^^:bi±'i)/cA6. 
1 6t±i;b'7— P ^V^r'CDl+;^IB#|Z(i. ZZti-jhti 



i±F s <tr^o 

[0 0 3 7] m3<D-^>y^j>^*m}^m^tim^^3o 

oTl^-5>o Uv?X^ 5 2(i1 ai;^^?— K^P^y^rtfC 
2 2 e^v 4 z<DTi^L^ 3 hcottl;^^5Ry 

jAt;, RAM5 4(i. [^i>7^^ S Zlzm.^^h.fz^'^:^ 
6il5^^(7>;bO> Mmi§56(iRAM5 

hbF s A^^tt)L/cli^(c(i. En]^|zC;tx(ciit^tL/cl+;ll 
filA<M^^5 6A^^|#t>;K^o 

[0 0 3 8] <f mi&i^it F s<D^m^thit. 

^Xo^^oizi.x^JU^xi'^^. Jtlii^s 1 (i2 2 e*v h 

*SjgCD+^ > 'J X/m^^m^ F s CDIt;l)fii Stii ;b ^ - 
?I^Lr 1 3 hCD^^'— ^ t \^X^t^-t^. Z(D^ 

-ecT. tt^^5i(i. m^\z7r.^^o\z^ ±rF(Dmm. 

1. 2^IS^LT. iS'^li2 2 e^V Kf|Jg-t:-y->3f 'J > 

^"J^j^^hbF s(DI+^J^^T?^d:l^ (o^Lj^ -tru^^eo 

ai:^-r^o ) . :z(D^mx^^-^t'^mm.^ d i 

h) Jil±l^?t^ofc^^i^J;b<:^^l^.tH^lj^LT2 2 e-y h 

1 3 h^Jg|Z|t;|l]^^tj^^^^ (-tz ^ 

6 0;b^^^ 1 3 haj^-9->:/'J >yi^;^SJ[itt+;l'jT'" 
^2 ^tiJ:;b-r^o ) o ^LT. 1 3 t'-v h«^-e(Dt+;l'l^ 

iz^^-^t^mm-z (1 3f'>h) laTic/jro/cb^sb 

< t^ryfz^^mv^X 1 3 h^J^t^i^ 2 2 t*^> 
hmj^lrMTo -CDJ:5(rLT. t Xt- 'J t X ^^$/■r:-b^■ 
^'i^;^^it(DI5 3 IC^ y ^^t^ y . ^(i^^>^^b-r ^ ^ CO 

[o o 3 9] ts^n. mmm^^ sitz z hmm.<o-^ 

>:/'J >^'l^;i^iSEitl+;l]fiI^3t^>^7U (=8 1 9 2i±i 
^*mi;^^ltF s A<^t!iLT2 2 \iv hmmt^h 1 3 t'^:^ 

Y'Wim.\ztjii)^io^fzmtmm:\z^'^u^m\zm'oxt^ 
i^zztfv hmmizm-ttzi^otjcoxh^o ^ut>-^. 
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2 2 [IV h*SSrtf;fiLriN^4^^T:t^>3^g>^*J^;S 
(CI 3 if hmjt-ecDl+;?J^c■^Lj^$^t,t^^o C;h,(c^* 

<fmf^mttF sfj^'^^u^Bizm^t. 1 3 e^v hms 

cDtt?lJfi(i-r ClzS^;^d:tt^(zM^;b<, 2 2 f^v hms 
(Dt+;ljfilfiil3^[H]5&5 8-^3-9->3f;^ilM^;f^rl^^fc 

< JtCo/z^^trfet-j^ 1 3 b: *v hCDl+;-^l;{)<ISlti^ti-^o 

tt^ici^Lj. ^T^-^A^*/^^</d:oT2 2e^y hffij^r* 
cot+;:^j(cM^tL^o c(Dc^3fcLr. ^i^^-r^^^'ci 

[0 0 4 0] (3) m^^mm^^z^ 
^>rh-TKux-±io>^24 {^'i^um^^^mm 

i^T KUX5^-^(i. -fcrU^^ 6 2 ^^LrillM^^l^f^^ 

R am/^^v:7t 2 2(r#t^^tLr, 8S^— /^+i->:/'j 

o (4) i^tHf*j^^^3 2 

?|J c: L T ai :^ -9- > ;:^;u5>J ^ -r -< ^ TpI P ^ ^-r CD 
^±f^r^:itt^x^^^ 

[004 1 ] ^ZX. ^3C0i^mflJ^^K3 2fi. 

^ f s 2<D#/^^c:<^lr^i^LrL^':3T. ^(^^^{1^ 
^>vx 7:^4iFBlfflC0^^ROM£Di^aJT KUX^— 

tLxm^ti-*f>zfO>^*mm:::tiztht^ir^, c 
l+;iILrL^i)B$^^. s i 9 2th;^i'7— K^p^:/^C<t(c 
;fjfil^8 1 9 2[Hl^^LrffiL^^C tlc^^j:^, ^fc. 1 

^ z:t\ztmmt<wi^-^Hxi^<a)x. ctoMfir^ttx 

l^ < i+;fIM^IiLl>Jfefg^LXL^ < „ 
[004 2] ^ — XT KUXC0^/^£^gl7(C^^, — 

J^;^ilfiltF sCDlt;f]fil (1 3 e-v h*iJg7?(Dt+;|im(iT 
iiirge^vh "o" ^moLXZ ht^tL^) ^ 

tti:^'7- p -j"? ::rt\zmW-^x^m^.ti^^(DX. 



ifehbP sCDt+;f]it(i. 1 1 8e7r~/\-tH>7'''j 
T^— ^CD3 2 (=25) fgcDA:^De^v P ^8 1 
92 (=213) tli^D^— P^>^fz;b/-or:/3^> K 
L/--flT*fe^CD-e. ^— XT KUX^ 1 /2l8L/rfll7!)^ 

A:^-tf->:/;u^"J^8{g^-/^-y->:/g ^-y'LTg^fnifflR 
AM/x^v:?/- 2 2|-IB1t^^Tl^^ 1 T^^^u <t >^j;c;;-5 
ft^tt^o L/c^<or. ^— XT KuxcD^-^Jtii? e 

•V K^l^fHj^R AM/<^v:7t 2 2CD^ttiT KUX (^2 
7 = 1 2 8T KUX) t LTffiU^. Tii 1 8 t* 'V S ^ 8 

Wi\m(D^—9tLxmi'^^o z:z.x\t. 8e^v 
^•J >ry'^Hfc-«^>:^;urBl^2 7 =1 zai^m-r^^^f 

^>vx 7:jJjars1fflC0<lifeROM8 ecDlfaiT K UX <t 
LXffii^. Tiii 1 tf-^- 7;:3^ffirBl^;tx 

fr2 0(7)-t»->:;'';urp1^2l1 = 2 O 4 8 5)^ilJ-r^il5^0«re1 

mm^coef tLxmi"^^ mz^m) c 

[0 0 4 3] ^ai^J^¥^3 2lrcfc^^— XT KUXC7> 

lttf;fJ#fS3 03^^^t,ai:^^;K^■9->:/'J >^*l^;TS^ltF 
sOl+JfJfiili. -feU^^ 6 2 ^tf^LT :?>UT^— 6 4(7) 

-:^A;']5ifrA:^^n'g>c 37;uT^'— 6 4(i. Ui/X^ 

6 6(Z^S^#^ttrl^^B^J[Hl*T*C7)mmil^■trU^^ 6 8 
'^it-l.Xi^:^AtimzAt}\^xmAti^mML. dtt^ 
^fc?^cC^»fiitLruv>x^6 6(z:^j#-r^o 
Ibf^^Stti:^!^?— K^p^v^c:t^T?:i:3o Uv^x^ee 
(z:^J#^;txfrfimfiI(i'<-XT KUXt LTStli:^^7- 
K^P^V^:ri:(z^^Vf^[51£S7 0(z$Ei^^tLT. -^0)3 

^±^i7 e^v h7!)<R AMiStHT Kuxir ur-tz U^^ 6 

2^:0^Lr|^f5]^R AMy^'V3?7 2 2(C{lt$g$tL. ^ik 

Kuxt LT^fcTiii ^ \z-j i-tmwimmmm^c 

oef <t LrliFBl;^mai3 4lc#t^^;K^o 
[0 0 4 4] (5) l^lHj^R AMv'N-V^'T' 2 2 

l^|H]S«/<^v::?7 2 2(i^8iz^-rj:3(::. il: i 2 8T K 
■J >yir-^7bqii;:3^SiX^tLTL\< ttijiz^ 

vx 7 ;:^lirBl(ri^.^4^T^-^ ;b<)ii;^iiai ^ tir tx < „ - 

CD^^. v^'^Vvx 7::5^ffir«1(7);1l^f:i(i. gfi^Jirt"^ 
t^ti~^> :fjvom'^ 4 -t^- > ^;u-r oco^lf 8 +^ > zfji^o 
:t—/^-^>':f')><f^mi'^^t<. -<-XT KUXCD_h{4 

7 tf *v K-e^^F;K^OTt±iT KUXI*. -^-cD^-^cD^J^fi 

~^COT KUX^7n^t>0<^ L. dCDT KUXfccI::^'-^ 
CD^HijCDST KUXfcJ:l/^CD^CD4T KUXCD^liS 

[0 0 4 5] AthtiV-:y^'j><fm)^^\tF s{z^m-fi< 
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[0 0 4 6] -^-c-e. cc-efiSiiT KuxcDiUPijicfe 

^ 8 mo) 8 f^^— cot^^tL;b^a)T 
K ^ @ 6*j i: f tti > :^;ucoiSfu CO 8 fS:*-- 

^ Plih L r :^ ^ ?^cf / X7!)<^^^ ^ CD ^ jh L r L ^ -5 . 
[0 0 4 7] ^coesair KUXC7)ffiIEIi;:5^(7>cfc3I^LT 
^^St>H^o ^-f h • r KU;:^ • 2 47b^^,tli:^ 

^ti^A:tiliy(c[Hl^L/'-S^Ar KUXtf#(*#[H]^T K 
U;^^^y^lHlSS7 2-rrai:^{|IIcDfHlR^(c^}^^;h.>So l^lHl 

5^[a]^7 4-7 SiZ^T KUXt^— 

[0 0 4 8] l^fsl^T KUX^^v 5^[Elg& 7 2 CO ifif^^S 

t.^^v^lH]£&7 s^CD^m^^tj:'^:^ ha— ^m-^2ii 
-CR^T^^relco-TX^ bA^r^J^^tL. ^<D 4^*511 -rrx hP 

— ^m^2t}^lht^^HX^ ^ 'VT[5]S&7 4(C^ 'V^^n 
TL^^#i^T KbX;b<^^v5^IH]^7 Sirlci^^tL^o ^ 

7 Q^OB^^nUoo c:ti,T% Kuxcotf^:6< 
ai C: IH] ^ L - ^ f c ^ ^ ^ o 

[0049] ^'cf^S. ^X^a. bit. ^ 7 4 . 

:^^T-x hP— ::^^l-§-2 ^£Jbi-« a (i^fcA:^'7 

— p 'V ^ ji± y -er?^^ ^ ti^ g^co X ^x^^o 

b' (0^-< = >^*7b<lt^^tt. VX^ aCO^rel^^lZVX 

^b' ;b<r?3i(fe^n^8^li. ^x^ b^r?f1i(fei±-r(::. :>5^(0 
■^^0 b^rmh^i^^o :l(D^5\zlx. ^-vT^-f^ 

>^*7!)<||^cf^^j:L^J::3(:iLr^':/^[EJ£&7 4 /)^ ^ ^ 



■7- P ^> ^ f- jE L < mmi^tzm^T K UX(7)tS^A< 

[0050] CCOcfcdfCLT. l^lHl^T KUX^'V^^IhI 
S§7 2'T?th:/3iPiJfC|5]^LyzSiX7 KUXCOtf^A<^#^>tl 
f-^. ci+l$«J37t U>X7 KUX ({SiS6*]>'cf»i^r K 
UX) tLXi3-\^:b<i^f^^Jix^o -rtit>-^. msiZTr: 
■t^oiz^ 'jyr ^1^7. (III^a)»JA7' K ux 

c*: U ^'J?Lil4xTL^^) 8T KUX^:^C07' KUX 

Ka^l. ^ ^^3^c;^)^^4 8t Kux^:^ cj 

UVXT' KUX;b^^[i5 67 Kux^;^) CDTKU 
X^:^*— KB<t LT^^^^o ^LT. i^tiJTKUXA< 
at^T*#3A7 KUXlci£-^•L^T;^3~ KA^^^/r^. 1^ 
tH7 KUX^?^fiJfi*J(c4T KUXil«^i^T±r— KA;^)^^^ 

iMtli^-ti-^o l^tHT K^X7b<iMn-ci3fr:^^RlA^«^S 

iA7 KUX|Zi£o*L^T:^*— KB^^^f-b. ^th^KU 
X^?^$IJ6*JIC-^J^f^ 4T KUXii^-t±X:tf— KB7^)^^>iI 

UX;b<:^'-KA. B^bN^iiai Lfr ^l^i^^ifeai:^^ 
— p ^>':7|z^Jx.(^- 1 . + 1 7 KuxcDSJ^r-^jN^ 
^cfffiiE^LrLA^. Ka. Bco^^reicor Kux "i 

2 7" (cM-To ;zcoffiiEt!if^(i:ifaiT KUX;b<:^*— Ka 
^/rliB^^^^cr^fz^T?'c»:*:)tt^o ccDct a^cfffilEt!) 
f^lCcfc Ui^aiT Kux;5)<±r— Ka. B(7)re1(-ilX56 t>tt 

-c. siXT K^x^iil^^Ly--yiiL^^i$tt/cy-r^co 

[0 0 5 1 ] tiiE^^^c:i:(Cctorai:^^l-^(i 
^'>^t;;b^\ ^aiT KUX;b<Si^7' KUX^iil^MLfc 

t-jiii^^^tt/r y Ltcii^ (1 2 8-y->::^;u^^.b;) (D 
izit^tiit. m:^x ^v->yjvm^s>'^fz\-fx^t:<Dxm:it 

::<io-rt^xrt.\ ^tc^ 47 KuxcdSjE^ i lel^T^ci: 
oTt (J fe^-fi^aiT KUX;0<giXT KUX ^illN^L 

(liiai:b-ti->::/;Kci 7 Kux) (7)iij^T*4^^a)7 Ku 
X "1 2 7" lrf^(tTliIEt-^(D-C?. iht^m^^(Dmit\^ 
tAj^^Ct^iil'^X^t:. CCDJ;3lcLr. ;^?f$C7>i^3^ti 
^fe^yti/ci:3C*t?^d:<e^aiT KUX(/>^«iE^^T?^d:oT 

[00 5 2] lil-tCDH^ai T K UXCO^aiEli^aJ^J^^IS 

3 2fcfcl^T^T?d:t3tl'So CCOi^aiT KUXCO^iiE^^T 
J'cf^/ci^. ^ai$«J^^^3 2(i, Ka. Bf^fiJtfflU 
vx^ 7 8. Ka. Bcofls. 56^fatt-^^>^ 
'J 8 o. :;^^/j:liIEfiI+4. - 4 7 K ux .h/h^ LN^ilE 

- 1 7 Kux$-isit-r^>^u 8 2^mx.L^r 

iiai^j|^¥©3 2(z:J:^i^ai7 KUXCOffiiEli. 
> hP— JU[ilS&3 1 ;f)^^co^^^(cJ; y ;:^c0^lillT*tT?'cft:j 

XT KUXA<m#^n'SC*<i:(c {tt^iO-tb^t^-^'>:f)\^ 
S^fiKt-^r^fC) CCO^ — XT KUX^^ •>^[Hl£§7 



(8) 
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[0 0 5 3] i) iS—\^A(DmW 
iS-V^A<Di^f&m^mtLX "8" ^>^•J8 0/)^b^ 

VUT^*— 6 4(7)fte:^A:^affi(cA:^-r^o ^'^ut^*— 6 4 
(i'J 3?T u>x-z KUX;^)^^ "8" ^m%\^Xii~\^A 
(DT Kuxt Lr-ea)fil^ Uv^x^ 7 sicffiif-r^o 

[0 0 5 4] it) KA^ R AM^HiT KUX^tCD 

UvX^ 7 8|Z«}^^;t^rL^-i>:^*-- KACOT KUXli-fe 

6 8^:frLr:7;u7^*~6 4C0— ;^iA:ti5ffil3A:^ 
^ti^c ^^c. Uv^X^ 6 6(rffi}#^tl'CL^^^— 
KUX (±ii7 t**v K(7>R AM^ttiT KUX^^^^/cItT? 
^ci:< 2 5 h^T) (i-tz U^-Ji 6 2^:frLT:7;UT^ 

pi^'J 8 2 7bN«bliiEii- 4^|^<?^aiL. -tU^^6 

8^:f>-LT^;i.7'^*~6 4CD-:^A:^Sl=A;dr^o ^ 

fc. U'l/X^ 6 6C0-X — ^ (^—XT KUXfl) Tb^-tiU 

r:?^ 6 2^fhLr37;u7^*— 6 4<D^fe;^A;b4^(cA:^^ 

tl^o -^LT. ^;U7^*— 6 4fiUi^X^ 6 6<7)i^— ^ 
(3aiEfiI-4^^ID^LrtiiEL. ^C7)ffliE^m^UvX 
^66|-^^-r^o CCOi: 3f3LTR AMi^iiiT KUX 

tL. tSlE^HA^UvX^? 6 6;^)^^^'>^[E]^7 OlClEill 

=yv=^^^7 0(c|Eii^-r^o 
[00 5 5] -4a>;^^>^cf*iiE$-tT?'d:o/'r:^fi. 

^'cfffilEfil- 1 ^m^^ LT|B]^(zK— XT K UXCO^ilE 
^^T'tflV t^—y^A, BCD + FbICOT KUX "12 7"^ 

r'^>^(cifio'(trT Kux "12 7" izmm^^ti^^fz 

^aiE^^T>'c^:-:)rL^^it«^^T?^— XT KUX7b<Mi;;b*- K 

[0 0 5 6] iii) :^*— KBC0>1I^ 
±1— KBCD^/?£fflifefiI<t LX "5 6" ^^^U 8 07!)N^> 

naiL. -fe u^^ 6 8 &:n^L-c:7;uT^*— 6 4(D-;^A 
;b3ffi(cA:^f -So ^fz. Si^T K ux^ttii^ffl'jcDfsiaic 

^^L/r U 3^7 U>XT KUX^-t U^^ 6 2 ^CO-LT 

:?;uT^*— 6 4CDite::^A;b5ifcA;b-r^o yj\^7^*~e 
4Ii'J T'T U>XT KUXTb^^ "5 6" ^M^Lr;b'— 
KBCDT KUX^t LT^CDfii^Ui;x^ 7 8 

So 



[0057] iv) KBt R AM^tfiT KUX.hCD 

Uv^X^ 7 8(r'^^^;HTl^S>:^*— KBCDT Kl^Xfi-tz 

u^^ 6 8 ^ir^LxyjvT^—G 4(0—:^xtimizxt\ 

*H^o ^fc. UvX^ 6 6^Z^^$tLTL^Sl^ — XT 
KUX (±:li7 t*^v hCDRAMSStHT KUXaJ^/ilt-Cr 

< 2 5 e^v h^-c) li-feu^^ 6 2^:/^LT^;^T^ 
— 6 4(D{fe:^A:ti5gl=:A;b$ti.&o -^LT. V)\^T^— 
6 4li XTKUX) - (;tr— KBCDT KUX) CD 

;'^^^>^J^:^^e>> h(coixT^T7^d:5o e^v h limits 
4li:iO>1l^$^m(DiEM&¥iJ55iJL. mcDB^li^— XT K 
UX;f)<:b*— KB^@^T«iXT KUXlzia-^L^fct<7)«h 
^JI^LT. ^—XT KUXCDffliE^^^tTJ^ir^o -r?:f^:> 

^^'j 8 2A^^^fiE^i+4^^<?^tliL. -tu^^e 

8^:fhLr3';uT^*— 6 40)— :^A:^Sl3A:^t-^o ^ 

/c. Uv?X^ 6 6<7)t'— (^— XTKUXfil) U 

^^6 2 ^:^^Lr:7;^Ty— 6 4coffe:^A:^5S(zA:ti^ 

tL^o -^LT. ^;UT^*— 6 4fiUvX<5i 6 ec^T^— ^ 
(CtiiEfiI+4^J!]D^LTffliEL. -^(DSiE^m^ U v^X 

^eeici^^f^o c:cDcl;5izLr R AMUaiT Kux 

(H^lcli^— XT KUX^i*<t LT) <DtiiE7b<^T?^d:;b 
ffiiE^^7!)<UvX^ 6 6;^)^^,^^v5^[Dl^7 0(Z$Eill 

[GO 5 8] +4CD>^^?^cC*iiE^^T^j:o/-^fi, ^t^-^ 

:yzrjv^WL-^>':f)i^^m,^^:^t{z^=E^) a 2;^)^^/J^^ 

^i:aiEM+ 1 ^i^^th LTfB]tiir/<— XT K UXCD^iiE 
^^TJ'cfLV h*A, B<D^m(DT \^\^X "1 2 7" ^ 

X^>^^(cjfi-:5(tTT KUX "12 7" (cHJ^f S);b^^/r 

^iiE^^T^'d:orL^S)i^4^-e'<— XT KUX7b<lll/:b*— K 
^ @ ^ ^ 1/ ^ *i IE fl ( r ^ IE ^ ffi IE ^ ^ ^ 

[GO 5 9] (6) m^mu^3 4 

10 (a) \Z7r^^^5ti:W^mWL^mi^X. l^f^J^RA 

M/\-jyT 2 zt^i^m^th^H^m (b) {ZTjk^^ots 

8fg;f— /\-y->:/'J >^*7^— A 4, A4-1, A4- 

2, A4~7 t^i^^^^.nLx. ^^—^m^ 

2 8^ii]-r^fflrBi-x— ^^±fi^-ri)4iCD-T?3b 

?^tii:b-t^>3^;Ua 3 ^}^Ay-e^(DB<)^C0 2.^. (CKD^JX 
(ii^v A 4 - 4 - 4 5 <t A 4 - 4- 4 6) (DWil'r — '^'^ 

[0060]1110 (a) C0^^*^>vx 7;^ISrBmiSE 
(i. -^^7)4^^^iM?^)^b^^^^(:I8e;r-/^-^^>:/'j> 

':7*T— ^<DrpiP^cr<hic-tfD^px-r^^ifex. czxi* 

i^tiX 1 2 8 X 8EFe1= 1 O 2 4{i(D^ife) 
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[006 1 ] ^^•^VvJxIirBlfiiCO;!!^!*. ^-fs^.A^ 
-4-4 5^-OL^T^T^i:L^. C ?| ^i^^ A 4 - 4 
-4 eiCOL^T^T^^jT^o ^^J:^-^. ^-r,#.A4-4-4 

5^^io (a) cD^iBjco^^^iiSic-ife^i+T. 

^ A 4, A4-1. A4-2. 

, A4-7corBl^ii<s^^#i 2 7li(D-y->:/;ufiid; 

±X0 tLXm^\t^l''(DV. :itii^ltnmCU<Xji 
A4. A4— 1, A4 — 2. , t'^H'^ti 

m-r^^lgti: ^^ff 8[5]^mLrjbaS^H(^i^. A 4 " 
4 - 4 5 C7) ^ ^ > V X 7 ffi rsHil * ^ ^ o 
[0062] ,^.A4-4-4 5(DffirBHfi;b<*^-:>f-^). 

•ti->::^;u^ i -^-r^L-c,^.A4-4-4 6^^^'^>v 

;UA4, A4— 1, A4-2, , A4-7<J:^tt^' 

[0 0 63] gfi<j^-r^ai;b-9->:/7U^}*t;2,«s A 4- 

4-4 5. AA-A-~A^GCD^<f^>iyji7:^W^Mti< 
MrBl(Cj:y^ii^^^ -tt^iO%. ,^.A4-4-4 5<D-y-> 

:/;Hil^x 1 . ,^,A 4-4-4 6(7)-t^>^;Hil^ X 2^ 
r^i:. ai:/3-9->:^JUa 3(D-9->:/;uiilxfi. 
X= ( X 2 - X 1 ) Coef + X 1 
{iL. Coef : m.^m^%WL 

3 CD iiM7E)<± IB 2 Pal ^ 2 1 1 5^fiJ L /c 5 ^ g 5d 

[006 4] 113c7)^irp1;1IS:^3 4lrcfc^^y^>v^x 
7::3^lirBl^>ctt/il5^lirp1K)f^lroLNri5t0^t-'So 
0^ 8 8 [c $ 8 iscD-y- > ::^;u A 4 . 

A4-1. A 4 -2. A4-7;b<^^|5]^R AM/\ 

2 2A^^,ec^tti^tLr. ^^v^^n^o ^^RO 

M8 6(C(i. ^10 (a) (C^-Tct 5^^^*^>v^x 7 

[0 0 6 5] i) g6*}<b:-r^£tl:^-y->:^;ucDilmJCD^^* 

=y:^i>:L7^^km^m.<omm- 

^^y^^SSIs sciti. ^^iX<?^;1im^tL^8^a)ti->:/ 

;UA4. A4-1. A4-2. A 4 - 7 

R amm'*v:7t 2 zt^^m^^xmn^^^Xz^v^^^ 

^/t. ^ *:/^[e]£&9 0(C(i. ^-r,^.A4-4-4 5 

(7) ^ ^ > V X 7 r^l fii ^ ^<S6 ^ AT) ic Aj: 8 fli CD 

^ROM|itb7 KUXICcfcU^IBtROMS 6 ;b^ ^lll^J^I^ 



xii. A:b-9->:/;UA4, a4-i, A4-2, , 

A 4 - 7 t ^^^H^%^t^=^ > V X 7 '^!Km^%%L 

7.§ji^t^m\:.^m.ttii^ (^10 (a) #eB) ) , 1 

[0 0 6 6] -r^'cf^b^. ^-r. ^^V^lHl^S 8fri^>^ 
;ua 4;t»<ec^ai^;K. ^ ^v5^[h]^9 oiczti<t^^^tt 
^ 1 ocOj^ife;t)^li^tH^n. -^ti-f;H-t U^^ 9 2, 9 

fiUvX^ 9 8. -tzU^^ 1 O 0fcJ:r/^P»f| 1 0 2 CD 
-;^A;b5g^^LTUv^X^ 1 0 4(c^}t$;K^o 
r^^yTlElKs 8lz;:)cjcD-9->^;UA4- i 

tL. ^^VTCS]S&9 Ol-wnt^S^tl^ 1 OCD^iS[A<i^ 

^\h^^x. l^^lc^m^g er-^gi^tL^o ccD^^ 
Mli-tz ^ 1 o O titV^Xlim^ 1 o 2 (D-^A;^j3i 

fCA:tl^tL. ^/ilUvX^ 1 O 4|Z^}^^^HTl^'&H^J[Hl 
(D^#fS7b<-tz ^ 1 0 8 ^ tn^ LTiJPg^ 1 O 2 cDffe:;^ 

^<D1immt^\^i>:^^ ^ o 4fc-^^$ti'5c dCD^mfc 

ci:l/ilP^l!lf^^^+^>^;UA 4. A4-1. A 4 -2, 
A4-7|-OL^r^lt8[Hl^yiS-rCi:lzJ;tJg 

&^t-t^lh:h-*^>Zfji^a 3(Di1hu<D,#.A4-4-4 5 

(^10 (b) ) (D^^'^>i;x 7;^^iFp^{itA<^i6^;h, 
[00 6 7] it) m^tir^t^:hV->zf)i^<Dm^^(D^ 

^'^^ > V X 7 :'^w^m(Dmw. 

-9->::^;ua4. a4-i. a 4-2. A4-7;b< 

$mmRAM/\-^yr 2 zi)^i^m^^m^^^ti3-^^^ 

H^o ^*vTIh1£&9 OlCli, ,.^,A4-4-46(D 

^^•^ >ixx 7 ;:5^ffirBlfl^^<!s6^/ri^(c/^>^4^ 8^(Dfl 
^lil;fj?^_X7' KUX(7)4^<i7 e^y hX^t:^^H^WM 
RO Midair KUXCD::5^(DT KUXICJ: y^^^ROMS 
6t^i^m:^m^lH^HX'y-j=^t^ti^. 
[006 8] ^-r. ^*>^[h1S§8 8(C 1 'DcD+f->::^;uA 

OCD^iSE/)<|^^tli^tL. -^tL^n-bU^^ 9 2. 9 4^ 

9 8. -trU^^ 1 O 0fc<^l>*i)D^^ 1 0 Z(D~yj 
A:^5ffi^:r^LTU>^X^ 1 O 4 (r-^|#^;h,^o ^^^L^T^ 
*>^[HlS&8 8(z;:fecD-tH>:/;UA4- 1 A<^<?^tti^tL. ^ 
^>^[51S&9 0fzctL.b^S:^;K-5 1 -3(D^lift;b<l^<?ft±i^ 
nr. lH]*iiz^mi^9 er^^^tL'S. ccD^s:fil(i-t 
U^^ 1 o O^i^LxmM^^ O zcD-'i^AMmi^^Xti 

$tt. ^/cUvX^ 1 O 4(-'^^#^nrL^^H^JI9]CD^^ 

fii?b<-tz ^ 1 0 8 ^iffi^xmm^^ 0 ZOi^yjXMm 

izxti^ti. AD^iii o zxmmtmn^ttx. ^(Dm 



(10) 
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^l!)f^^^-9->:/;UA 4. A4-1. A4 — 2. , 

A 4-7 [c-^L^r^I+8I5]i^yig^c:^^Ccfc y 

^£±J:^-t^->::/;i-a 3C0tt^CD,^.A4-4-4 6 (H 1 O 

(b) ) a>^^'^>vx7;:>j|ir«lfil>5)<*<sb^tLruvx 

[0 0 6 9] t^^. ^iJlROMS 6;^)^^>^ll:^-9->^;^<7) 
it mr t/ It ^ CO ^ ^ > V? X 7 a fpl <1 ^ ^ iT) i6 

\Z\t. ±^ O 2 4^Sa>^|^^^CD^^(D)I[I||T*T Kux 
fcfSttt-^<D-e(i^d:< . SOCDIErel^ 1 2 S^^SiJLfrllll 

0 O 0 0 0 O 1 

+ 0 X X X 

OOOOOOlxxx 

^ g 6*1 1 ^ ai :^-t^ > ::^;ucdi1hu CO ^ > V X 7 ij^M 

0 0 0 0 0 0 1 

+ 1 X X X 

000001 Oxxx 

$ g 6*1 <t 1- ^ £ii ;^ > 3^ ; ucD iS M CD ^ ^ > ^; X 7 ;^ a 

[0 0 7 2] mo (a) coarBi^ifeii-?-a)43^ 

ROMS 6|-fBtt-r^cfca(::LT. ^IfeROM 8 6 ^/Jn 
[0 0 7 3] iii) 

UvX^ 10 6, 10 ^{ZttL^^^t^^\i\ti-^>y 
;Ua 3(7)itBilfcJ:r/it^C0 2,^,A4-4-4 5, A4- 
^ - A ^ Jil '^Wim^~^ X 1 , X 2 7b<« 

t-^tii:^-t^>^;t-a 3CD-t^>7^;ufii;b<^(S6f);H^o CCD 

[0 0 7 4] Ui;X^ 1 0 6(cffi^$$^rl^'&ti 

rBiT'--^A<-tr 1 o o^:r^LT^lpmll 1 o zo—yj 

Xl^^mm'r — ^t^-^Zly^^^ 1 O 8 ^iffV^XMU^^ O 

M^LTx 2-x 1 ^CD;'^mi^:^^ UvX^ 1 

0 4(Z^^^^. 

[O O 7 5] litl^T. Ui;X^ 1 O 4(r«^^tLfcM^ 
Mx 2-x 1 A^-tUr:?^ 1 O 8. 9 2 ^:f>-LT^^|^9 
6(CA:/D^H. ^ — XT' KUXCDTii 1 1t*'>h"C?at^ 

ii9 6(cA:^$nr. m%(o§kut<'i=f^^t^ti^o t(Dm 

(x 2 - X 1) Coef fiUi^X^ 9 8. -tzU^^ 

1 0 O. mU^'^ 0 2^:rhLTUvX^ 1 O 4|-i^J$^ 

[0 0 7 6] ui;x^ 1 o Aizm^^^f-MMm Cx 2 



UTriEisr^o o^y. 1 o 2 4^icD^ifc^^-r5i'iiM 

M7J)<f^i:^,cD<l: 3 L 1 2 8^';u-^(c53Mtr^iiJ<iMcD 
lili^^-<. ^k,tz%^')\.~ypqx^'fji^—':f^mf&^^ 
8m(D%m,^^mm\z^^fz^^\\xgfMROMa 6(d# 
T Kuxicieitr^o 

[007 O] ^LT. m^CDi^ii^ P ^y^r^tbf^LTU 
fflLNT. •^CD:^^> hfil^^— X7 K^XCD4^<i7 f'v 

WMim^ROM8 e corner Kuxi: urffli^^o 

[O O 7 1 ] m^it. ^— XT KXUCD4'<i7 t' ^> 

—^t<o 00000 ^ x&^ft^t. 

= 8-15 msmm^^y^} 

- X 1 ) Coef (i-t ^ 1 O 8 ^it i^Xmnm 1 O 2 

cD-:^A:bSicA;b$tt^o ^fci^vx^ 1 06IC-KS 

^nTL^^^lx 1 (i-tr U<7^ 1 O O^^LTJtinlL^I O 

2CD^;^A;'D5ffif^A:/3^n^o 1}UM•^^ 0 2(ii^A±r^ 

X= (x 2 - x 1 ) Coef + X 1 

Is]£&i 1 ox^^i^^mt^tai^tL. y-fXv'x— /^i 1 

4 07!)^^J^±i;'D^4^^o JaJzCDtarBl;1^Sfiai:ti-tf->:^;ucD 
«^ 1^ # tli -t^- > ^ ; I. ^ r ^ ( c ^ y il L ^ T ^'cC :b H 

[007 7] iaJL(DJ:3f^LT. ^3(D+^->::^'J 

1 2 TMi-t^>^U f s 1 (DXti^ 

~^^:i^tmfB\muv->zf^j ly^fmi^^ f s 2CDai;b 

<5iJ^(iA:^-9->:>*ju^— ^(Dli:^^2 2 e-> 

>vx 7;:Jj^irBi(D^^i§:^^2 5 t= 'V h. -y->^'>i>^' 

u-v3>±rMi, 2 o e-v h^ijgcD^}|iMM*llii-e 

^ip^^.t*£^cD^.cDl::hb-<rrS]_h;b<<?f ^titro 

[O O 7 8] 

BJ(cj:tL(i\ A;b-tH>:;f;u5iJ^S:i:(Df^^-e^-/\'-*^> 

V- > 3^;urai immmm xmrn^xt^^t^-^^ -f}vm 

ci: 5lcL/cCDtr. 'J >^*CD^-rrm±)^>^ 

^tc. y^~'^<v->zf^j>^*xw^Hf-'^>y)i^m 
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